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NUT AND PLATE WASHER ASSEMBLY 

FIELD OF THE INVENTION 
[01] The present invention pertains generally to fasteners, and, more 

particularly, to nut-type fasteners having enlarged plate washers associated 
therewith. 

BACKGROUND OF THE INVENTION 

[02] Many types of threaded fasteners are known. Commonly, threaded 

fasteners are provided for specialized applications. In assembly processes, a 
threaded fastener may be used repeatedly, and small cost increments associated 
with manufacturmg procedures for the fastener, or waste from the manufacturing 
process, can have significant economic impact. 

[03] It is known to provide one piece threaded nut fasteners having an enlarged 

head and a central shank having a threaded bore for receiving a complementary 
male fastener component. The shank of the fastener may be received in a tube or 
pipe end, with the enlarged head of the fastener abutting the end edge of the tube. 
To securely retain the nut fastener in the end of the tube, to prevent the nut 
fastener from falling out of the tube, it is known to provide knurling on the outer 
surface of the shank to engage the inner surface of the tube or pipe. 

[04] While being in appearance a relatively simple device, such one-piece 

threaded nut fasteners have shortcomings. For example, because of common 
knurling techniques, it is not possible to provide knurling along the complete 
length of the shank up to the undersurface of the head of the fastener. Knurling 
tools necessarily leave a small ring that is not knurled at the junction between the 
shank and the underside of the head. Particularly if the shank portion is short, the 
unknurled ring at the juncture between the enlarged head and the shank can have 
a significant impact on the overall retention qualities of the shank in the tube or 
pipe. 



Further, forming a nut fastener of this type as one piece, normally by 
machining, with an broad head and a much narrower outwardly extending 
threaded shank, necessarily results in significant material waste during the 
manufacturing process. If the fastener is to be formed of inexpensive materials, 
such waste may not be significant. However, if the fastener is to be formed of 
exotic materials that are expensive, such waste substantially increases the cost of 
the fastener. 

In some applications, it may be acceptable, or, m fact, even desirable to 
provide the shank and the enlarged head portion from different materials. For 
example, case hardened knurls and a hardened nut capable of meeting proof load 
requirements of a hardened bolt may be necessary, with the desirable features of a 
ductile plate washer associated therewith. To provide such in a one-piece 
structure is not practical 

As an alternative, a more conventional type washer can be associated with 
the use of a headed nut and shank. However, a two-piece assembly of this type is 
inconvenient to use, slowing subsequent assembly processes. The washer can 
become disassociated from the nut, causing delays in assembly and use. 

What is needed in the art is a one-piece nut and plate washer assembly 
that has improved axial retention in a subsequent assembly, in both compression 
and tension, and also resistance to rotation. An assembly of this nature having 
customizable axial retention and resistance to rotation is needed. 

SUMMARY OF THK INVENTION 

The present invention provides a nut and plate washer assembly, with the 
nut portion thereof and the plate washer portion thereof formed as separate 
components subsequently assembled into a one-piece component. 

The present invention provides, in one form thereof, a nut and plate 
washer assembly with a nut body and a washer body. The nut body includes a 
shank and a head. The shank has an internally threaded bore, and the head is 
wider than the shank. The washer body has opposed surfaces and an opening 
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between the surfaces. The opening has sufficient size to receive the nut body 
. shank therein. One of the surfaces has a recess around the opening for receiving 
the head therein. The opening is of a size to create an interference fit with the 
shank received therein. 
[1 1] In another form thereof, the invention provides a method of making a nut 

and plate washer assembly. Steps of the method include forming a nut body 
having a shank and a head, with a central bore in the shank being threaded; 
forming a washer body having an opening therethrough between first and second 
opposed surfaces; creating a recess in one of tiie washer surfaces; and press 
fitting the washer body on the nut body shank, with the nut body head disposed in 
the recess. 

[12] In still another form thereof, the invention provides a nut and plate washer 

assembly with a nut body; a plate washer body having a recess; an opening 
through the washer body adapted for frictionally engaging the nut body; and a 
head on the nut body of a size to be received in the recess and sufficiently large to 
resist being pulled through the opening in the washer body. 

[13] An advantage of the present invention is providing a nut and plate washer 

assembly that takes advantage of mass production techniques that minimize 
material loss while maximizing production through put, and which provides a 
lower cost alternative to one piece nut and plate washer components. 

[14] Another advantage of the present invention is providing a nut and plate 

washer assembly in which the nut and plate washer can be made of different 
materials, reducing the unnecessary use of expensive materials. 

[15] A further advantage is providing a nut and plate washer assembly in 

which the nut and washer of the fin^l assembly are securely associated, to prevent 
them from becoming separated, and in which an outer surface of the nut can be 
knurled or otherwise treated for securing tiie assembly in a tube or pipe end. 
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[16] Other features and advantages of the invention will become apparent to 

those skilled in the art upon review of the following detailed description, claims 
and drawings in which like numerals are used to designate like features. 

BRIEF DRSrR IPTION OF THE DRA WINHR 

[17] Fig. 1 is an elevation view of a nut and plate washer assembly of the 

present invention; 

[18] Fig. 2 is a cross-sectional view of the nut and plate washer assembly 

shown in Fig. 1; 

[19] Fig. 3 is a top view of a modified form of the nut and plate washer 

assembly; and 

[20] Fig. 4 is a bottom view of the nut and plate washer assembly shown in die 

previous views. 

[21] Before the embodiments of the invention are explained in detail, it is to be 

understood that the invention is not limited in its application to the details of 
construction and the arrangements of the components set forth in the following 
description or illustrated in the drawings. The invention is capable of other 
embodiments and of being practiced or being earned out in various ways. Also, 
it is understood that the phraseology and tenninology used herein are for the 
purpose of description and should not be regarded as limiting. TTie use herein of 
"including" and "comprising" and variations thereof is meant to encompass the 
items listed thereafter and equivalents thereof as well as additional items and 
equivalents thereof. 
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DETAILED OESCRIPTiniv T HE PRFffTOPFi) EMBOniTvnrNrr 

Referring now more specifically to the drawings, and to Fig. 1 in 
particular, numeral 10 designates a nut and plate washer assembly of the present 
invention. Nut and plate washer assembly 10 includes a nut body 12 and a 
washer body 14. Nut body 12 and washer body 14 may be fomied of like or 
similar materials. Alternatively, depending upon the application of nut and plate 
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washer assembly 10, nut body 12 and washer body 14 can be formed of 
substantially different materials having different material properties useful in the 
application of assembly 10 for its mtended purpose. 

[23] Nut body 12 includes a head 20 and a shank 22. A central bore 24 in 

shank 22 is provided with threads 26 for receiving the complementaiy threads of 
a male fastener component (not shown). Shank 22 is shown as a substantially 
tube-like structure, having central bore 24 and a circular outer surface 28. 
Surface 28 may be provided with knurls 30 (Fig. 3) for securing shank 22 in a 
tube or pipe, and limiting axial rotation thereof. 

[24] While outer surface 28 is shown round, it should be understood that outer 

surface 28 of shank 22 could also take on other configurations, such as square or 
rectangular, depending upon the component into which shank 22 is received. 

[25] Head 20 substantially comprises a ridge or rim at one end of shank 22, 

and a diameter of head 20 is larger than the outer diameter of shank 22. Head 20 
and shank 22 are of one piece, and may be formed using suitable nut forming 
techniques for the material being used. Such techniques may include casting, 
molding, machining or other mass-production techniques usefiil for the material 
being used in nut body 12. 

[26] Washer body 14, as shown, is a substantially circular body, but may be of 

other shapes as required. Washer body 14 is provided suflBciently large to abut 
against the end edge of a tube or pipe (not shown) so tiiat assembly 10 can not be 
pulled into the tube or pipe (not shown). Washer body 14 has opposite first and 
second surfaces 42 and 44, respectively, with an opening 46 extending through 
washer body 14 between surfaces 42 and 44. Opening 46 is sized to fit snuggly 
around shank 22, creating an interference fit therewith. In the embodiment 
shown in Fig. 3, knurls 30 of shank 22 are embedded in a wall 48 defining 
opening 46. In embodiments without knurls 30, a fi-ictional interference fit is 
desirable between outer surface 28 of shank 22 and wall 48, requiring press- 
fitting washer body 14 and nut body 12 together. 
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[27] Surface 42 is provided with a recess 50 surrounding opening 46. Recess 

50 is shaped to receive head 20 therein. Thus, if head 20 has a round outer 
configuration as shown, recess 50 likewise has a round outer shape. It should be 
understood that head 20 and recess 50 can be of other outer configuration than 
the round configuration shown. Recess 50 is provided sufficiently deep to 
receive head 20 completely therein, such that head 20 is disposed at or below 
surfece 42, and is substantially embedded in recess 50. 
[28] With the structure described, lower manufacturing costs can be achieved 

than by manufecturing a similar structure as one integral unit. Mass production 
techniques can be used, minimizing material loss while maximizing throughput. 
Nut body 12 can be manufactured utilizing nut-forming equipment, and washer 
body 14 can be manufactured, for example, by stamping. Assembly of nut body 
12 and washer body 14 together can be achieved in automatic processing. Nut 
body 12 and washer body 14 are press fit together, with knuris 30 creating an 
interference fit between nut body 12 and washer body 14. 

Nut and plate washer assembly 10 as described can provide knurls 30 
along the fiill length of shank 22 that is exposed after washer body 14 is placed 
on nut body 12. Thus, the entire length of shank 22 subsequently inserted into a 
pipe, conduit or the like can provide knurls for gripping the inside diameter of the 
tube, pipe or the lite. Resistance to rotational forces can be maximized. Even 
though a rim of unloiurled surface is present at the end of shank 22 nearest head 
20, such unknurled segment is covered by washer body 14 and does not influence 
the resistance to rotational forces of shank 22 in any tube, pipe, conduit or the 
like. 

Utilizing the present invention, dissimilar material properties can be 
provided for nut body 12 and washer body 14. For example, case hardened 
knuris and a hardened nut can be provided in conjunction with a ductile washer 
body 14. Advantages are achieved particulariy when the subsequent application 
of assembly 10 requires either nut body 12 or washer body 14 to be manufactured 



[29] 



[30] 



-7- 



of exotic, i.e., expensive, materials while not requiring the same characteristics of 
the other of nut body 12 and washer body 14. Thus, expensive materials need 
only be used in the component in which they are required, and less expensive 
materials can be provided in the other component. Less material waste occurs 
when nut body 12 and washer body 14 are separately formed than if assembly 10 
were formed as a one piece, integral body. If exotic materials are required, the 
reduction in waste can have a significant financial impact. 
[31] By providmg a separate nut body 12 and washer body 14, the materials 

for use therein can be selected to provide optimized fastener performance. 
Desired axial or rotational breakaway can be optimized using dissimilar materials 
best suited for the desired performance. Varying the interference fit between nut 
body 12 and washer body 14 can also be used to obtain the desired breakaway 
performance. 

[32] At the same time, advantages inherent in a one-piece structure are retained 

in the present invention. Once assembled, it is unlikely that nut body 12 and 
washer body 14 will become separated. Unlike the use of a conventional plate 
washer with a headed nut body, the present invention can provide the 
substantially smooth end surface, with head 20 of nut body 12 completely 
recessed in washer body 14. 

[33] Variations and modifications of the foregoing are within the scope of the 

present invention. It is understood that the invention disclosed and defined herein 
extends to all alternative combinations of two or more of the individual features 
mentioned or evident fix>m the text and/or drawings. All of these different 
combinations constitute various alternative aspects of the present mvention. The 
embodiments described herein explain the best modes known for practicing the 
invention and will enable others skilled in the art to utilize the invention. The 
claims are to be construed to include alternative embodiments to the extent 
permitted by the prior art. 

[34] Various features of the invention are set forth in the following claims. 



